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Clinical manifestations of unstable angina re diverse and have 
varying degrees of severity and different prognoses (l-6). 
Because the underlying pathophysiology also differs among 
various forms of unstable angina (I), different outcomes might 
be expected when percutaneous transluminal coronary angio- 
plasty is used in their treatment. 
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Although the safety and effectiveness of coronary angio- 
plasty in selected patients with unstable angina has been 
established (T-12), a comprehensive analysis of the risks and 
benefits of angioplasty in the different subsets of unstable 
angina has not been carried out. Some investigatuw have 
focused on angina at rest (9,10,13-17); others have included 
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different manifestations in their reports but have combined 
them for data analysis (7,8,11,12,18-20). 
This study addresses how the various clinical expressions of 
unstaClde angina relate to the immediate and 5-year outcome in 
pat&% treated by coronary angioplasty. 
tiont selecG0n. The 1985-1986 percutaneous translumi- 
nal coronaw wngi@asty registry of the National Heart. Lung, 
a& Biooci Institute (NHLBI) included 2,096* eligible consec- 
utive patients from 15 participating centers who underwent an 
oplasty between August 1, 1985, and May 
cd sixty-nine of them were excluded from 
analysis for the following reaso;cms: 294 underwent coronary 
angioplasty during the acute phase of myocardial infarction: 76 
were either asymptomatic or had chest pain only during 
myocardkl infarction; 93 had variant a~~i~a;~ and 6 lacked 
adequate identification of type of angina. Of the remaining 
I.627 ‘ents, 770 had stable and 857 unstable angina. 
PO -up The registry coordinator at each pa~ici~ati~g 
site contacted patients annually for a detailed telephone 
interview about their health status, including the occurrence of 
hospital admissions related to cardiac events or repeat revas- 
cularization procedures during the previous year. If angina was 
present during the month before the interview, more detailed 
information, including a comparison of symptoms to those 
before the initial coronary angioplasty procedure, was ob- 
tained. At the end of 5 years, follow-up was available in 96.5% 
of the patients. 
cl~~~~~t~~~ uf ina oris. At the time of initial 
evaluation for coronary angioplasty, the patient’s angina status 
was assessed. SWe attgina peckwis was defined as chest pain 
on effort, classes I to IV of the Canadian Cardiovascular 
Society Classification (22). >2 months in duration, stationary 
or slowly progressive and responsive to medical therapy. 
Patients whose angina characteristics did not fit the definition 
of stable anginrr were considered to have unstable attgit~a. The 
presenting symptoms were classified as follows: 1) Postittfarc- 
fiotr atgittu = angina after a myocardial infarction that oc- 
curred within 1 month before angioplasty. 2) acute corottaty 
ittsujiciettq = an episode or episodes of angina >3O min. 
transiently unresponsive to standard therapeutic measures, 
including rest and nitroglycerin administration, accompanied 
by transient ST-T wave changes without development of Q 
waves or diagnostic elevation of cardiac enzymes. 3) Plain mt 
u~gittu = angina at rest while not under significant emotional 
* Small difkrenccs in the total number of patients and in pakicnts excluded 
from analysis exist bclarcn lhis and previous &try reports (12.21). Tbcse 
diffcrenses are present because this report fotkmk and the farmer two precede, 
a 1991 registry review that Id lo minor corrections. 
t These patients were excluded from analysis because of the unique vase- 
motor characteristics of rxiant angina. In this report, patients with chest pain at 
rest with or without transient ST se_gnent elevation, with quick relief after 
nit@yxxin administration and not labeled on the baseline form as having 
vanant angina. were allocated lo the subset of plain rest angina (see later). 
stress, responsive to nitr0glycerin.S 4) Accelerahg Qtrogressive 
or crescendo) angina = significant worsening of the pattern of 
the patient’s effort angina over the preceding 2 months. 5) Nebv 
onset angina = Angola either developing wit 
before angioplasty as the initial episode or recurring after an 
asymptomatic period >1 month. 
For the purpose of this analysis, a first, broad breakdo\v~ 
was made between patients with any manifestation of angina 
that occurred at rest ~~ost~~farctio~ angina, acute core 
insufficiency and rest angina, but also some patients 
accelerating and new onset angina) and patients with exer- 
tiOnal antics (the rcmnisader 0 
and new onset angina). For sha c focus, the cohort was also 
ap~rtioned among the five 
reviously. Accordingly, each patient was a~~ocate~i to one of 
vc ~~ut~~~ly exclusive categories of decreasing severity as 
follows: 1) ~~sti~~fi~rcti~~~ angina within 30 days before COW- 
nary i~R~i~~l~lSly ~~~stinf~~rcti~~~ a~~~~i~); 1) Xute coronary 
insufkiency but without postinfarction angina; 3) rest angina 
but without ~stinf~rctio~ allgina or a 
ciency; 4) accelerating angina without 
acute coronary insu~ciency or rest ang 
the presence of the first four m~~~if~st~ltio~s. 
sremsis. Am~i~gr~~~b~c sever- 
ity of stenosis was calculat as the overage of ~e~ld~~~s at 
end-diastole of at least two orthog~~~~~ ~roject~o~~s, when 
feasible. The angiograms were read by the operator who 
dure or, occasionally, by another experi- 
a~~io~r~lphers used a visual assessp:;li 
of degree of stenosis, but calipers were used in 6W% of 
patients. 
Stenoses causing r50% reduction of the lumen diameter 
were considered significant and candidates for coronary angio- 
plasty (23). Single-, double- and triple-vessel disease was 
defined according to the coronas Artery Surgery Study 
Registry classification (24). Stenosis morphology was classified 
as~~isc~te (both single and multiple), tabular or di@se (12.25). 
Success. For consistency with the 1979-1982 NHLBI reg- 
istry, success was defined as ~20% increase in lumen diameter 
after coronary angioplasty, with no major complications (see 
later) (21,23). Success was further defined as cotttplete when all 
stenoses attempted were successfully dilated without major 
complications and partial when some but not all attempted 
stenoses were dilated without major complications. 
Faihe. The term uttcotnp~icatcd faihtre applies when none 
of the attempted stenoses was reduced by 22096, but no major 
complications developed. Complicated failure indicates an an- 
gioplasty accompanied by a major in-hospital complication. 
Major cotttplicariotts included tE< hollowing mutually exclu- 
sive subsets from the least to the most severe: 1) coronary 
$ Rest angina includes patients noted in the baseline form as having 
nonexertional angina without other specifications. 
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Acute Coronary 
Bnsufficiency 
(n = 219) 
5Y.b 
35.1 
39.2 
31.4 
6 
27.9 
15.4 
46.9 
31.9 
45.x 
29.2 
7.5 
27.3 
IS.0 
Plirin Rest Accelerating New Onset 
(n = 320) (n = 113) (n = 65) 
58.6 58.0 56.1 
31.8 22.1 20.0 
34.3 ‘1’ _ .” 20.0 
31.8 26.9 8.1 
s 6 2 
3Y.O 36.7 26.9 
17.5 II.5 17.1 
47.K 42.7 52.3 
2Y.Y 39.8 25.4 
47.2 38.3 42.6 
29.0 29.4 16.9 
3.4 3.5 1.5 
14.3 8.7 15.5 
13.1 IN.5 4.6 
“p < O.UL 1p < 0.01. $1) i l~.Wl. for testing &lkrcaccs belweesl tbc itcbl ;md no PC)1 unstable UlgilIil grqx. $p < 0.05, lip < WI, Tip < U.UOI, for testing diflerenceb 
among tbc tivc unstable angina groups. CABS = coronary artery bypass grafI surgery; CA = coronary artery disease; CHF = congestive heart failure; EF = ejection 
fraction; kW = myocardial infarction. 
dissection threatening acute coronary occlusion and leading to 
emergency oronary artery bypass graft surgery; 2) sustained 
ilCUtC CWOIM~ occlusion; 3) nonfatal yocardial i~farct~oa; 
4) both sustained acute coronary occlusion and nonfatal myo- 
cardial infarction; and 5) death with or without any of subsets 
1 to 4. Pertinent definitions have been provided elsewhere 
(12). In the present report coronary artery bypass graft surgery 
is considered a therapeutic procedure (12). 
Lottgmtn SIICCL~SS Coronary angioplasty was considered 
successful at 5-year follow-up if the patient was alive, had no 
myocardial infarction or coronary artery bypass graft surgery 
and was either asymptomatic or had less angina than before 
the initial angioplasty. Bnconformity with previous NHLBI 
registry publications, freedom from repeat angioplasty was not 
considered a necessary condition for success at 5 years. 
SQaOistical methods. Subgroups of patients classified by 
type of unstable angina were compared according to baseline 
characteristics, angiographic status and procedural nd 5-yeal 
outcome. Differences in proportion among subgroups were 
examined by the chi-square t st for categoric variables. For 
continuous variables, analysis ofvariance was used to test he 
differences of mean values, and nonparametric methods were 
used in testing the differences of median values among the 
groups. In this report, pvalues based on chi-square t sts were 
computed for the comparison between groups with and with- 
out rest angina s well as for comparison among the five 
subgroups of unstable angina pectoris. 
SurviA curves were generated using product limit esti- 
mates, and the differences in cumulative 5-year event-free rates 
among the groups were also tested using the log-rank test. 
To identify the risk factors for adverse outcome at 5 years, 
univariate and multivariate Cox regression a alyses were used, 
with time to event as the dependent variable and baseline risk 
factors, number of diseased vessels, completeness of revascu- 
larization and the specific manifestations of unstable angina as 
independent variables for each factor. 0th unadjusted (uni- 
variate analysis) and adjusted (multiva te analysis) relative 
risk factors were computed with the corresponding 95% con- 
fidence intervals. When the 95% confidence interval does not 
include 1.0, then equal risk is rejected. 
The patients with unstable angina usually presented with 
multiple manifestations. Among the 857 patients, postinfarc- 
tion angina was noted in 140 (16%), acute coronary insuffi- 
ciency in 285 (33%), plain rest angina in 606 (71%), acceler- 
ating angina in 619 (72%) and new onset angina in 508 (58%). 
The average number of manifestations was 2.5/patient. At the 
two extremes, ingle manifestation a d all five manifestations 
occurred in 6.7% each. 
Angina at rest was present in 679 (79%) patients and angina 
not at rest in 178 (21%). Further, five mutually exclusive 
subsets were created, in decreasing order of severity, as 
follows: postinfarction a gina (140 [16.3%] patients); acute 
coronary insufficiency (219 [25.5%]); plain rest angina re- 
sponding rapidly to coronary vasodilators (320 [37.30/u]); acid- 
crating angina (113 [13.2%]); new onset angina (65 [7.6%]). 
as&e eharaeteristics (Tabk 1). The proportion of pa- 
tients 265 years old was ignificantly higher in the group with 
than without rest angina (32% vs. 21%, respectively, p < O.Ol), 
as were the proportion of women (34.3% vs. 20.7% respec- 
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T&& 2. hgiqraphic Characteristics of 857 Patients With Unstable Angina Pectoris 
Rest No Rest Expanded Subsets of Unstdb~e Angina (%) 
Unstable Unstable 
Angina Angina Acute Coronary 
(n = 679) (I: = 178} Post-MI Insufficiency Plain Rest Accelerating 
(Go) (%) (n = 140) (n = 219) (n = 320) (n = 113) 
New Onset 
(n = 65) 
Domi0ance 
Right 
IA 
Balanced 
Vessei disease$ 
t 
2 
3 
Lwion characteristics 
Location 
RCA 
LAD 
LCX 
LMCA 
Grafts 
lkmgiopiu~ly stcnosis~ 
<xl% 
w89% 
904% 
lOo% 
Mean 
Mean in successfully dilated lesions 
Morphologyl 
Discrete 
Tubular 
Diffuse 
Not visible 
Geometry 
Concentric 
Eccentric 
Calcium 
Thrombus’9 
Receives collateral blood pow9 
Supplies collateral blood flow! 
82.4 80.8 81.4 81.2 83.6 79.6 83.C 
10.6 10.1 12.8 9.5 10.3 12.3 6.1 
6.9 8.9 5.7 9.1 5.9 7.9 10.7 
41.4 46.6 41.4 35.3 
30.7 26.4 23.3 33.6 
27.9 27.0 29.3 32.1 
n = 1,056 n = 293 n 5 231 II - 341 
45.6 38.9 
3O.Q 31.9 
24.4 79 ’ ” ._ 
n = 4% n = 18X 
60.0 
16.9 
23.1 
n = IU5 
31.3 23.5 35.9 30.2 29.9 25.0 2e.9 
44.6 49.8 40.6 45.1 40.0 46.8 s5.2 
18.7 20.1 19.9 19.0 17.9 19.6 21) ‘1 
0.6 0.3 0.4 1.1 0.4 0.5 0.u 
4.6 6.1 3.0 4.3 5.5 7.9 2.x 
10.5 
34.3 
44.1 
10.3 
x4.8 
84.4 
s9.3 
24.2 
11.2 
5.1 
54.9 
45s 
11.6 
10.4 
21.8 
8.1 
11.2 12.9 7.3 Il.5 13.2 7.6 
31.0 35.4 39.8 29.9 34.0 25.7 
50.5 31.1 44.8 51.2 45.7 59.0 
7.1 20.3 7.9 7.2 6.9 7.6 
85.2 84.0 85.0 85.0 84.0 87.4 
85.2 83.3 84.3 85.0 83.9 87.5 
58.5 55.9 
22.4 19.3 
15.9 13.5 
3.1 11.2 
61.2 b2.0 52.0 
24.7 20.3 26.4 
11.0 14.9 17.6 
2.9 2.6 3.9 
55.9 52.1 
44.0 47.8 
9.5 12.7 
6.1 17.0 
19.4 32.0 
6.8 9.2 
588 
268 
IO.1 
-. I 
53.7 
46.2 
13.8 
10.0 
23.4 
9.7 
57.1 54.5 58.4 
42.8 45.4 41.5 
9.5 10.1 8.5 
7.6 6.3 5.7 
15.9 19.1 20.0 
6.6 7.9 4.7 
“p *: 0.05. for testing differences between the xst and no rest unstable angina gmups. $p < O.OS.9p < 0.001, for testing diffcrcnces among the five unstable angina 
grows. Rata wescntcd are scent of Datirnls or Irsions. LAD = left anterior descending coronary artery; LCx = left circumflex coronary artery; LMCA = left main 
&o&y art& Ml = my&dial infktion: RCA = right coronary artery. 
dveiy, p < OJIOI), mean and median duration of angina (p < 
0.05 for both), history of myocardial infaretion (p< 0.001) and 
ejection fraction GO% {p < 0.01). 
Among the five subgroups, >35% of patients with acute 
coronary insufficiency and 31% with plain rest angina were 
~65 years old. a significantly greater proportion than in the 
other subgroups. These two subgroups also had a significantly 
rcent of women (39.2% and 34.3%, respectively). 
The mean and median duration of chest pain were lowest in 
patients with new onset and postinfarction angina, nd ejection 
fraction 150% was more common among patients with postin- 
farction angina nd acute coronary insuticiency than among 
the other subsets. 
Smoking was most frequently reported inthe postinfarction 
angina subset. History f congestive h art failure was more 
prevalent among patients with postinfarction angina nd acute 
coronary insufficiency, whereas history of coronary artery 
bypass graft surgery was higher in patients with acute coronary 
insufficiency, plain rest angina nd accelerating angina than in 
those with postinfarction a d new onset angina. 
Angiogmphic characteristics (Table 2). The angiographic 
characteristics were similar between patients with and without 
rest angina, except for the presence ofthrombus inlesions for 
which coronary angioplasty was attempted, which was higher in 
the former group. Among the five subgroups, differences were 
found in vessel disease, stenosis everity before coronary 
angiopiasty, stenosis morphology, presence of thrombus an6 
percent of lesions attempted receiving collateral blood flow. 
Multivessel disease was present in only 40% of patients with 
new onset angina; however, this subgroup had the highest 
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West ho Rest 
Unstabk Unstable 
hpdtlded Subsets d Unstabk Angina (c; ) 
Angin:r Angina .Acute Corofla~ 
(n = hilij (II = 17&) Post-MI Inwfficirncy Plain Rest Acwleratint: NW Onset 
(‘i) (“;) (n = 1W) (il = 219) (n = 320) (n = 113) (n = 65) 
Distribtttion of oo, of 
arteries attempted 
RCA on& xi 16.2 3M 20 - ‘6 ._ 3 17.6 13.x 
LAD only 39.6 31.3 33.5 39.7 13.1 37.1 56.9 
LCs only II.4 13.4 X.5 13.6 Il.2 15.0 10.7 
RCA + LAD 6.0 8.9 1.8 7.7 4.0 10.6 6.1 
RCA f LCx 3.8 2.8 5.7 2.7 3.7 3.5 I.5 
LAD + LCK 6.3 7.3 10.7 4.5 5.6 7.0 7.6 
RCA + LAD + EC‘S 1.0 1.6 1.1 1.8 1.8 0.X 3.0 
0thcr 5.8 7.3 3.5 O,.~ 6.5 9.1 3.0 
SVD-SLD n = 21: II = 57 II -= 4-1 11 = 03 II = 105 n = 28 n 29 = 
SVD-MLD II = ‘).I II = 33 II - 17 I1 - 2s II :- 47 II 20 = II= !? 
OSC I&n iW3l?~%A 2.N 45.4 35.2 JH. I 12.5 45 !! 46. I 
Some lesions attu~~ptrd IO.4 6Sl 11.6 72.2 12.7 5.0 7.0 
All lesicms ;~ttcmptcd J&b -t&l 47.0 29.6 44.0 50.0 40. I 
DVD n 2 II.< ” = 53 11 - 1J :: 72 n =- 07 n : 40 n- 13 
Bne lesion iIttetllptrd 53.5 37.7 40.9 58.3 5S.h 42,s 23.0 
Same Irsions attempted 20.7 X.3 31.8 26.3 24.7 25.0 38.4 
All lesions atteml.‘red 19.7 33.0 27.2 15.2 19.5 32.5 38.4 
TVD n = IhI! n = 35 n = 35 II = 56 n = 71 n = 25 II = so 
One lesion attempted 3H.Y 312 37.1 32. I 45.0 44.0 10.0 
Some lesions attempted 53.1) 62.X 0o.t~ 55.3 17.8 5?.0 90.0 
All lesions attempted 8.0 2.x 2.x 12.5 7.0 3.0 0.0 
“p = NS among the wriou\ uhdivis;on\ of unstable angina. DVD = double-vcwl diacw; MLD = mult~lcsiun di$rasr; SLD = ~inglr-lraion disease; SVD = 
single-vessel disease; TVD = ~nplwus~l disew; other abbreviations as in Tuhle 2. 
percent (59%) of lesions with 90% to 99% stenosis and complex 
sienoses (44%). This subgroup also had the highest rate of 
involvement of the left anterior descending coronary artery, but 
this difference was not statistically significant. Patients with post- 
infarction angina had the highest percent of totally occluded 
arteries, coronary thrombus and collateral blood flow. They also 
had the lowest proportion of 90% to 99% stenoses. 
Coronary ~~gi~~~~s~ strategy (Table 3). There was no 
statistically significant difference in distribution and number of 
vessels attempted, combination of vessels attempted, number 
of lesions attempted per patient (1,s and 1.6, respectively), 
number of inflations per stenosis or maximal inflation pressure 
between patients with and without angina at rest. More 
detailed analysis by type of angina manifestation also failed to 
uncover significant differences among subsets. 
Outcome of coronary angiopiasty by patient (Table 4). 
There was no statistically significant difference in success rates 
or in uncomplicated or complicated failure rates, overall or by 
number of vessels diseased between patients with and without 
angina at rest or among the five different manifestations of 
unstable angina. 
P&I,@ c@mp!ications of coronary angioplasty by patient 
(Table 5). The major complications of coronary angioplasty 
were similar in patients with and without rest angina. Patients 
with acute coronary insufficiency had the highest overall major 
complication rates and those with new onset angina the highest 
rate of emergency coronary artery bypass graft surgery among 
the five subgroups (p = NS). 
There was IJO difference in the rate of major complications 
between patients with and without coronary thrombus in 
lesions attempted. However, patients with thrombus had a 
higher ate of emergency coronary artery bypass graft surgery 
(6.4% vs. 3.0%, p < 0.05). 
Outcome and major ~orn~~~~atio~s of coronary angioplasty 
by lesion. There were no significant differences in the rate of 
su’:cess in relieving the 1,349 coronary stenoses attempted by 
coronary angioplasty between patients with and withcut rest 
angina (89.8% vs. 90.4%, respectively) or among the five 
subsets (89.2%, 89.9%, 89.7%, 90.4% and 9O.S%, respectively). 
Similarly, there were no differences in mean residual stenosis 
of the 1,213 successfully dilated lesions behveen patients with 
and without rest angina (26.8% vs. 27-l%, respectively) or
among the five subsets (25.50/o, 27.2%, 27.2% 26.6% and 
27.S%, respectively). Uncomplicated failure in its varit~~~ 
modalities (inability to engage the coronary ostium, cross the 
stenosis and relieve the stenosis after crossing) and major 
complications (dissections and sustained occlusions leading to 
myocardial infarction, CC .ronaty artery bypass graft surgery 01 
death) were similar in all groups. 
Foltow-up. Figures 1 to 4 portray the incidence of unto- 
ward events 5 years after coronary angioplasty for unstable 
angina pectoris classified by rest versus no rest and by five 
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T& 4 &tame of Coronary @ioplasty for Unstable Angina: Overall and According to Vessel Disease* in857 Patients With Unstable 
Angina Pectoris 
Rest No Rest Expanded Subsets of Unstable Angina (%) 
Unstable Unstable 
Angina Angina Acute Coronary 
(%) (%I Post-Ml Insufficiency Plain Rest Accelerating New Onset 
Overall n = 679 n = 178 n = 140 n = 219 n = 320 n = 113 n = 65 
Complete success 19.6 82.0 79.9 78.1 80.4 82.3 81.5 
Partial success 5.1 3.4 1.9 4.6 4.1 3.5 3.1 
Uncomplicated failure 6.@ 6.7 5.8 5.6 6.3 7.1 6.2 
Complicated failure 9.4 7.9 6.5 11.6 9.2 7.1 9.2 
Singk.vcssel disease n= 304 n=90 n = 61 n = 91 II = 152 n = 48 n = 42 
Complete success 82.4 90.0 88.3 83.3 79.6 93.8 85.7 
Partial success 2.3 0.0 3.3 1.1 2.6 0.0 0.0 
Uncomplicated failure 6.6 6.7 5.0 1.8 6.6 4.2 9.5 
Compkated lake 8.6 3.3 3.3 7.8 11.2 2.1 4.8 
Double-vc~l disease n 13 213 n = 53 n=44 n = 72 n = 97 n = 40 n = I3 
Complete success 76.5 11.7 6u.2 77.8 79.4 72.5 692 
Partial success 8.0 7.6 15.9 6.9 5.2 5.0 15.4 
Uncomplicated fuilurc 5.2 9.4 6.8 I.4 T.2 12.5 0.0 
Complicated failure IO.3 11.3 9.1 13.9 8.2 10.0 IS.4 
Triple-veswl disease n= I62 II = 35 n = 35 n = 56 n = 71 n = 25 n = 10 
Complete success 78.2 77.1 80.0 69.8 83.8 76.0 80.0 
Purtial success 6.4 5.7 5.7 7.6 5.9 a.0 0.0 
Uncomplicated failure 5.8 2.9 5.7 7.6 4.4 4.0 0.0 
Comalieated fuilure 9.6 14.3 8.6 15.1 5.9 12.0 20.0 
*p = NS, for outcome of coronary angioplasty among the various subdivisions of unstable angina. MI = myocardial infarction. 
subgroups. The crude rates of survival (94% vs. 89%) and 
freedom from the combined end point of death and myocardial 
infarction (85% vs. 78%) were higher for patients without than 
with angina at rest (p = 0.05). The rate of freedom from 
myocardial infarction was higher in the group without rest 
angina (p - NS). The rates of freedom from repeat revascu- 
larization by coronary artery bypass graft surgery or repeat 
eoronrtry angioplasty were similar between patients with and 
without rest an@na. 
Analysis of the five subsets of unstable angina cf dxreasicg 
severity showed a progressive decrease in mortality at 5 years, 
from the postinfarction angina subset to the new onset angina 
subset (I4%, 13%. 8%, 6%, 5%, respectively). The mortality 
rate for postinfarction angina and acute coronary insu 
was significantly higher than that for the other three subsets 
(p < 0.05). However, rates of other events, including myocar- 
dial infarctiorl, death and myocardial infarction combined and 
revascularization by coronary artery bypass graft surgery or 
coronary angioplasty, were not significantly different. Patients 
with postinfarction angina and multivessel disease had a 
significantly higher S-year mortality rate than patients with 
single-vessel disease (19% vs. 6.6%, respectively, p < 0.05). 
Table 5. Major Complications of Coronary Angioplasly and Emergency Bypass Graft Surgery* in857 Patients With Unstcble Angina Pectoris 
Major complications 
Coronary dissection thrertening acute 
coronary oc&lsion 
Sustained acute occlusion coronary 
Nonfatal Ml 
Sustained acute occlusinn + mmnaty 
nonfatal MI 
Death 
Emergency coronary artery bypass graft 
surgery 
Rest No Rest 
Unstable Unstable 
Angina Angina 
(n = 679) (n = 178) 
12.4 10.1 
1.0 0.6 
4.6 4.j 
2.5 3.4 
2.8 1.1 
1.5 0.6 
4.4 3.9 
Post-MI 
(n = 140) 
9.3 
0.0 
5.0 
1.4 
1.4 
1.4 
2.1 
Expanded Subsets of Unstable Angina (%) 
Acute Coronary 
Insufficiency Plain Rest Accelerating 
(n = 219) (n = 320) (n = 113) 
16.9 10.6 9.7 
I.4 1.2 0.9 
5.9 3.4 3.5 
3.2 2.5 3.5 
4.6 2.2 0.9 
1.8 1.2 0.9 
4.1 5.6 2.6 
New Onset 
(n = 65) 
10.8 
0.0 
6.2 
3.1 
1.5 
0.0 
6.2 
‘P = m. for outrOme of coronary ar@Opla@ among the various subdiisions of unstable angina. MI = myocardial infarction. 
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Figure P. Freedom from major untoward events over a S-year 
foIlow-up period after coronary amgio [asty in patients with and 
without angina at rest. 
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Figure 2. R~ediom from repeat revascularization over a 5year 
foollow-up period after coronary angioplasty (PKA) in patients with 
ahi without angina at rest. C4EG = coronary artery bypass graft 
mgery. 
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3. Freedom from major untoward events over a S-year 
follow-up period after coronary angbplasty in five manifestations f 
unstable angina: postinfarction a gina (Post MI), acute coronary 
insuUiciency (AC]), plain rest angina responsive to nitroglycerin 
(Rest), accelerating angina nd new onset angina. 
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Figure 4. Freedom from repeat revascularization over a 5-year 
follow-up eriod after coronary ngioplasty in five manifestations f 
unstable angina. Abbreviations as in Figures 2and 3. 
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At j-year follow-up, the mortality rate (8.9% vs. 13.9%) and 
rate of revascularization by coronary artery bypass graft sur- 
gery (12.4% vs. 26.0%) were lower among patients without 
than those with coronarv thrombus, respectively (p< 0.05 for 
bo!h events). 
The 50 NHLBI registry patients who had a periprocedural 
myocardial infarction had a significantly higher j-year mortal- 
ity rate than patients who did not (26% vs. 8.7%, respectively, 
p < O.OOl). However. for patients who were alive at the time of 
postangioplasty hospital discharge, the higher mortality rate 
was no longer significant. 
Predictors of adverse events at S-year follow-up (Table 6). 
Univariate and multivariate analyses were carried out to 
examine whether angina type was an independent predictor of 
ndversc outcome at 5 years. The unadjusted (univariate anal- 
ysis) and adjusted (n;ultivariate analysis) relative risks for 
advcrsc events at 5 years by basclinc risk factors are presented 
in ‘Table 6. Table OA includes the two catcgorics of unstable 
angina (at the top) and Table hB the live categories (at the 
bottom), both with hascline risk factors. In part A. rest angina 
appeared to bc a significant univariatc predictor of S-year 
mortality. However, after the effects of other significant base- 
line factors, including age 265 years, diabetes, multivessel 
disease, abnormal ejection fraction and history of congestive 
heart failure were taken into account, rest angina was no 
longer an independent risk factor, but all others remained 
significant. An ejection fraction 150% was not a significant 
predictor of j-year mortality, but when the threshold esignat- 
ing abnormal left ventricular ejection fraction was lowered to 
~40% this abnormality and history of congestive heart failure 
became the two most significant predictors of late death. 
Cnmpared with new onset angina, none of the other 
mamfestations of unstable angina  Table 6 had a significantly 
different mortality rate in either the cnivariate or the multiva- 
riate model. Again, history of congestive heart failure and 
ejection fraction ~40% were the two 
predictors of Syear mortality rate. 
Discussion 
strongest independent 
The term ~otstublc angiaa, first proposed in this country by 
Fowler (26) and Conti et al. (27) in 1971, has since replaced its 
older synonyms (6). The success of this term results from its 
being concise, comprehensive and antithetic to stable angina. 
Within the unstable angina label, angina at rest carries the 
connotation of imminent danger and urgent need of attention. 
In the recent classification of Braunwald (I), angina at rest is 
clearly identified as more serious than other types of unstable 
angina. Therefore, patients in the NHLBI registry were ana- 
lyzed according tothe presence orabsence of angina t rest. 
However, unstable angina, rather than just a bimodal entity 
(rest vs. no rest angina), is a veritable mosaic, with consider- 
able overlap, of diverse clinical clusters that share the feature 
of not conforming to the pattern of stationary or slowly 
progressive ffort angina. The advisability of accepting this 
re&y has been stressed (1). Because of sulliciently distinct 
identities, five clinical manifestations have been traditionally 
recognized assubsets of unstable angina: early postinfarction 
angina (X28,29), acute coronary insufficiency (4,5,30-32), 
Plain angina at rest (4), accelerating (progressive or crescendo) 
angina (2-531) and new onset angina (2.-4,31). For analysis, 
the unstable angina cohort of the NHLBI registry was also 
allocated to these five categories according to the most severe 
manifestation. The classification by Braunwald (1) and de- 
Peyter et al. (33) broadly overlap the present classification. 
Patients with unstable angina represent a significant frac- 
tion of the total population with angina undergoing coronary 
angioplasty (9-12). Because of the prevalence of unstable 
angina nd the initial uncertainty about the role of coronary 
angiopiasty inits treatment (7,34,35)? unstable angina has been 
under scrutiny for over a decade, and a vast amount of data 
have accumulated with regard to the effectiveness and safety of 
coronary angioplasty in its management (7-20,33,35,36). How- 
ever, WC believe that no previous report has made a systematic 
comparison ofearly outcome and follow-up results of coronary 
angioplasty among the various ubsets of unstable angina. In 
many of these studies, such an analysis would have been 
precluded by the small size of the sample studied (7,13,14,16- 
20). The present series, with sufficient patients and >96% 
follow-up at 5 years, provides a definitive profile of the short- 
and long-term effects of coronary angioplasty inall the mani- 
festations of unstable angina and offers a useful basis of 
comparison with other therapeutic modalities. 
Analysis of patients with versus without unstable rest angina 
revealed some predictable differences in baseline characteris- 
tics (Table 1). Thus, the group with rest angina was character- 
ized by a higher percent of older patients, a longer history of 
chest pain and a greater proportion of previous myocardial 
infarction and impaired left ventticular function compared 
with the group without rest angina. It also included a signifi- 
cantly higher proportion of women. Analysis according to he 
five categories revealed additional facts. The higher female 
representation in the group with rest angina was limited to the 
acute coronary insufficiency and plain rest angina subsets; it
did not extend to the postinfarction angina subset. Fewer 
women than men in the NHBLI registry reported previous 
smoking (29.3% vs. 45.8%, respectively, p C 0.001). 
NHBLI registry patients with recurrent angina fter a recent 
myowrdial infarction had a significantly greater history of ciga- 
rette smoking at baseline than patients in all other subsets and a 
significantly shorter mean and median duration of angina than 
those in the other two related subsets of acute coronary insuffi- 
ciency and plain rest angina. They also had the highest angio- 
graphic evidence of thrombus at the stenosis site and the lowest 
angiographic evidence ofvery critical stenoses (between 90% and 
99%) of the NHBLI registry population (Table 2). Finally, 
patients with postinfarction a gina nd those with acute coronary 
insufficiency shared a significantly higher histoty of congestive 
heart failure and ejection fraction ~50% than patients in the 
other subsets. This finding isin keeping with the ioss of myocar- 
dium in myocardial infarction and with the severe and protracted 
reduction of force of contraction attending a sustained period of 
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Table 6. Factors Associated With Death at 5-Year Follow-Up in 857 Patients With Unstable Angina 
Unadjusted Adjusted 
Factors Risk (95% CL) Risk 95% CL 
A. For Rest Versus No Rest Unstable Angina 
Rest (vs. no rest) 
History of CHF 
EF ~40% 
MVD 
Diabetes 
Age 265 yr 
1.99 (1.03,3.86) 1.58 (0.81.3.09) 
4.18 (2.31,7.57) 2.82 (1.51,5.23) 
3.90 (1.87,8.14) 2.31 (1.08,5.20) 
2.59 (1.58,4.27) 2.25 ( 1.36.3.72) 
2.24 (1.38,3.62) 1.82 (1.12,2.97) 
2.19 (1.42,3.39) 1.73 (1.11.2.69) 
Post-MI (vs. new onset) 
AC1 (vs. new onset) 
Plain rest (vs. new onset) 
kc&rating (vs. new onset) 
Hhfy of CHF 
EF <40% 
MVD 
Diabetes 
Age 265 yr 
B. For Five Expanded Subsets of Unstable Angina 
3.06 (0.91, 10.34) ?.Oj 
2.97 (0.90,9.80) 2.14 
1.73 (0.51,5.86) 1.35 
1.31 (0.34.5.08) 1.15 
1.96 (l.28i..?.01) 2.68 
3.90 (1.87.8.14) 2.22 
I.72 ( 1.35.2.19) 2.17 
1.91 (1.455.251) 1.85 
2.19 (i.42,3.39) 1.70 
-- 
(0.60.7.07) 
(0.64.7.13) 
(0.40,4.S0) 
(0.30.4.48) 
(La. W5) 
(l.Ol,4.91) 
(1.3l..3.b1) 
(1.13.3.02) 
( I.09 7.06; ,.- 
ACI = acute coronary insufiiciency; CL = confidence limils: MVD = multivessel disease: other abbreviations as in 
Tables I and 3. 
ischemia (3738). However, patients with plain rest angina did not 
share these abnormalities. 
New onset angina inthe NHBLI registry was characterized by 
a significantly higher presence of single-vessel disease and of very 
critical (90% to 99%) and complex stclnoses than all other types of 
unstable angina. It also had a higher proportion ofleft anterior 
descending and a lower proportion of right coronary artery 
involvement than the other subsets, although t ese differences did
not reach statistical significance because of the small size of this 
subset. The higher penzent of young patients and the short history 
(Table 1) are consistent wi h a less dike distribution f coronary 
artery diiw in this subset. 
Despite the differences in baseline characteristics andcor- 
onary and left ventricular ngiographic profiles, there were no 
differences in coronary angioplasty strategy and outcome by 
patient or by lesion attempts, or in major complications 
(Tables 3to 5). 
Patients with new onset angina had the highest rate of single 
left anterior descending and the lowest rate of single right 
coronary artery attempts, paralleling the distribution f coronary 
artery involvement. Nodeaths resulted from coronary angio- 
plasty; however, when major complications developed, recourse 
to emergency coronary artery bypass grail surgery was highest in
this ubset, probably asa result of the greater propensity to treat 
complications f coronary angioplasty when they involve the left 
anterior descending coronary artery. 
Patients with rest angina tended to have a higher 5-year 
mortality rate than those without rest angina. However, the 
significance disappeared after adjustment to oiher isk factors. 
When the cohort was further divided into five component 
subsets, the higher ate of mortality was limited to patients 
with postinfarction a gina nd acute coronary insufficiency, 
sparing patients with plain rest angina. The 
angina nd acute coronary insufficiency, but not the plain rest 
angina subset, shared asignificantly higher baseline prevalence 
of congestive h art failure and ejection fraction GO% in the 
NHBLI registry. These characteristics are known to affect the 
l~n~term prognosis unfavorably in patients with coronary 
artery disease and can explain the differences in death rates 
(39-42). In fact, by multivariate analysis, a history of conges- 
tive heart failure and a poor ejection fraction were the 
strongest predictors of late mortality (Table 6). 
The incidence of myocardial infarction at5 years did not vary 
significantly by unstable dB@na classification, n keeping with the 
similar number of?zssels attempred and the similar reduction f 
stenosis per vessel among the various subsets. Similarly, rates of 
postdischarge coronary artery bypass graft surgery and repeat 
coronary angioplasty were not different in the various subgroups, 
probably reflecting similar restenosis rates. 
It is thus apparent that, unlike the immediate outcome of 
coronary angioplasty, which does not differ among subsets, 
long-term survival issignificantly reduced among patients with 
postinfarction angina nd acute coronary insuficiency and that 
this reduced survival is associated with an impairment of left 
ventricular function that antecedes the performance of coro- 
nary angioplasty. 
A brief review of the NHBLI registry outcome in the group 
with stable versus unstable angina taken as a whole may be of 
interest. A recent NHBLI registry report (12) showed no 
diEerence insuccess rates by patient between the two groups 
and a higher success rate by lesion i  unstable angina (p < 
0.001). Major complication rates (p < 0.01) and recourse to 
emergency oronary artery bypass graft surgery (p < 0.05) 
were higher in patients with unstable angina because of their 
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at 5 years for stable an 
12.9% and 14.9%, co 
19.3% and 20.4%, 
treatment of patients with unstable angina pectoris as a result 
of si8oi~cant corona se. The 5-year follow 
~~e~~ssar~~y relates to 
the relevance of those 
tc~l~~olo~i~ advances bad taken pla 
~nentatio~ bad attained a consi 
tion. However, since then further 
registry, all pioneers in the development and evolution of 
coronary angioplasty, had achieved by the mid-1980s. In a 
recent report (43) from a highly qualified center not represen- 
tative of the average laboratory in this country, the mean 
success rate by lesion for procedures done in 
was 92.3%, not much igher than that for the 
90% 5 years earlier. 
There is site variation in allocating patients to the five 
subsets ofunstable angina. When the data from the 10 centers 
that contributed 230 patients each to the Nl-IEBI registry were 
analyzed (805 patients, or 93.9% of the total), the percent 
differences among centers were significant (p< 0.05).* Before 
the 1985-1986 NI-ILBI registry began, a full-day meeting was 
held in which all items on the baseline form and their 
definitions were exhaustively discussed and agreed on by the 
articipants, with special emphasis on the section 
dealing with types of angina. Moreover, a similar meeting had 
preceded the 1979-2982 registry. During the 4-year data 
acquisition period of that registry, thecontributors had ample 
opportunity oclarify uncertainties and resolve discrepancies 
related to angina classification. All of the participating cardi- 
ologists had considerable expertise in coronary artery disease 
and its clinical manifestations. Although the possibility ofbias 
cannot be excluded, the differences in relative size of the five 
unstable angina subsets among the participating centers are 
most likely the result of regional, ethnic, socioeconomic and 
referral patterns rather than subjective differences in classifi- 
cation, In support of our opinion of the finding that when 
statistical nalysis was limited to percent of patients allocated 
to rest versus no rest angina-a clinical distinction much easier 
* Sites with <30 patients were excluded from the analysis because of 
potential errors from the xcessively small size of individual subsets. 
rate (84.3% vs. 93.4%) and a more frequent 
inability to cross the stenosis (12.1% vs. 4.7%, p c 0.001 for 
both) than centers relying on visual inspection. However, there 
major in-hospital ~orn~li~atio~~s and 
s after coronary a~gio~las~y. 
regoing considerations, we are confident that 
the results of this study are valid, timely and relevant toclinical 
rviding the manifestations f unstable an- 
inct subgroups Froved ore i~lfor~~ative than 
arison of angina t re in all its manifesta- 
Differences xist in the distribution a d severity ofcoronary 
artery obstructions and in superimposed homeostatic bumoral 
corpusculate m chanisms among the various ubsets ofunsta- 
ble angina that explain i  part heir di ent clinical manifes- 
tations. These findings are consistent present concepts of
the pathogenesis of unstable angina nd justify its resolution 
into distinct subsets. However, the differences are not deter- 
minant factors in the immediate outcome of coronary angio- 
plasty, which is the same for all the subsets. 
Eong-term survival fter coronary angioplasty in patients 
with unstable angina depends on the integrity of the myocar- 
dium at the time of angioplasty. When the myocardium is 
compromised, the 5-year survival rate is significantly dimin- 
ished but still remarkably high. 
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